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ABSTRACT
Raeissadat SA, Samadi B, Rayegani SM, Bahrami MH, Mahmoudi H: Survey of
medical residents’ attitude toward physical medicine and rehabilitation. Am J Phys
Med Rehabil 2014;93:540Y547.
This survey was completed on 600 medical residents in 19 randomly selected
teaching hospitals from three Iranian medical universities to delineate some pos-
sible factors associated with medical residents’ awareness of and attitude toward
11 specified areas of physical medicine and rehabilitation (PM&R). Fifty-four
percent of the participants had a history of consultation with physiatrists. Male
residents and those with history of general medicine education in a university
having a residency program in PM&R were the most likely to consult with phys-
iatrists. Age and graduation date were not significant predictors of consultation.
Residency specialty was the most powerful covariate of consultation rate, with the
highest rate of consultation in neurosurgery, neurology, and orthopedics. The best
known areas of PM&R were rehabilitation of central nervous system disorders,
electrodiagnostic studies, and prescription of physical modalities. The most re-
quested areas of PM&R for collaboration were therapeutic exercise, musculo-
skeletal and rheumatic disorders, and geriatric rehabilitation. Overall, the residents
of various specialties showed different levels of familiarity and attitude toward the
different areas of PM&R. This indicates that specific programs are needed to
improve PM&R collaboration with all specialties. Policy makers in all levels, from
hospital administrators to the ministry of health, need to further enhance the fa-
miliarity of medical residents with the field PM&R.
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Physical medicine and rehabilitation (PM&R) is
a branch of medicine that deals with the diagnosis,
prevention, and treatment of various neuromus-
culoskeletal disorders and provides rehabilitative
methods to patients, especially those with disabil-
ities from physical or cognitive impairments. It has
a holistic view of the patients and their potential for
reducing disability in both the inpatient and out-
patient settings.1 Raising the level of familiarity of
physicians with PM&R fields can not only enhance
health service provision to the patients but also
improve the patients’ quality-of-life through a more
comprehensive approach to their problems. Despite
3 decades of PM&R academic training in Iran, a
significant portion of the medical community (in-
cluding medical students, residents, and physicians)
are still unfamiliar with it. Less than 5% of medical
students have PM&R rotation during their educa-
tion. Five of 44 of the medical schools in Iran have a
PM&R residency program. Although many other
medical schools have consulting physiatrists among
their faculty members, none of the medical students
in those universities have the opportunity to take a
rotation in PM&R.
There are several studies concerning the atti-
tude of medical students2Y12 and general practi-
tioners13,14 toward PM&R. In a study performed on
recently graduated medical students, inadequate ex-
posure to Bgeriatrics and gerontology[ field specifi-
cally and to rehabilitation in general was reported by
87.5% and 83% of respondents, respectively.15 In
another study, a 2-wk mandatory clerkship in PM&R
in the fourth year of medical school improved the
medical students’ awareness about physiatry.3 In the
study of general practitioners’ attitude toward PM&R,
92% of participants believed that their musculoskel-
etal education was not sufficient in general medicine
training courses, and inadequacy of basic rehabilita-
tion training in medical schools was documented.13
There is, however, a lack of such studies among
medical residents. By definition, a medical resident
(also known as house officer or senior house officer in
some countries) is a person who has received a
medical degree and practices medicine under the
supervision of fully licensed physicians to become a
specialist physician. This study was designed to de-
lineatemedical residents’ awareness of different areas
of PM&R practice and the extent of the need the
residents feel for collaboration with specialists with
expertise in these areas.
The authors chose to perform this survey on
residents because they are already licensed general
practitioners and will become specialists in the near
future. Residents are also actively engaged in the
education of medical students and are in constant
collaboration with other residents and specialists.
Any effort to improve their attitude toward PM&R
could extend to other levels of the medical commu-
nity. Clarifying their awareness of various areas of
PM&R practice can provide the scientific data needed
by medical education policy makers and PM&R de-
partments to improve their planning for introducing
this field to medical students and physicians.
METHODS
Preparing the Questionnaire
The primary structure of the questionnaire was
designed by PM&R faculty members. It included
basic research variables and 26 questions concern-
ing the extent of familiarity with and attitude to-
ward various areas of PM&R practice. After approval
by the committee on research ethics, the question-
naire was presented to ten randomly selected med-
ical residents. These residents were asked for their
opinion about the items and whether there were any
problems understanding or answering the ques-
tions. The results of this pilot study were then
presented to the board for final revisions and ap-
proval of the questionnaire.
Sampling
In this 2-mo descriptive cross-sectional study
(January and February 2012), all medical residents
were recruited in 19 randomly selected academic
hospitals from three major medical universities, in-
cluding Tehran University of Medical Sciences,
Shahid Beheshti University of Medical Sciences, and
Shiraz University of Medical Sciences. At the time of
study, 21 physiatrist faculty members worked in 13
of the abovementioned hospitals. Eight hospitals
had PM&R residency programs with 37 residents and
5 general PM&R wards. No specialized PM&R facili-
ties such as stroke, geriatric, or spinal cord injury
units existed in those hospitals at the time of study.
Administration of the Survey
The questionnaires were printed on paper
with size 14 font to ensure readability. The research
staff met all the residents in person and gave a brief
explanation about the research project to the resi-
dents and then asked them to fill out the ques-
tionnaire privately and return it in a few days. A
telephone number was provided to the residents for
answering any questions they might have. The re-
search staff contacted the respondents after a few
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days to confirm whether they have filled out and
returned the questionnaire.
The Questionnaire Structure
The questionnaire consisted of two parts. The
first part asked for general information including
age, sex, title of residency, name of the university in
which the responder was educated during general
medicine training, and the year of graduation as a
general physician. The text informed them of the
purpose of the questionnaire and thanked them for
their cooperation.
The second part of the questionnaire consisted
of 26 close-ended questions. The first question
asked whether the respondent had ever consulted
with a physiatrist for his/her patients (yes/no). If the
answer was yes, then the second question asked
whether the nature of consultation was for diag-
nosis, treatment, or both (three choices).
Questions 3 and 4 asked how satisfied they were
with the consultation in terms of diagnosis (ques-
tion 3) or treatment (question 4). These questions
and all the following questions were designed in
Likert scale format that consisted of five choices.
The choices were Bvery little,[ Blittle,[ Bmoderate,[
Bhigh,[ and Bvery high.[
The authors identified 11 areas of practice for
PM&R physicians according to the educational
curriculum of this specialty in Iran. There were two
questions for each area of practice in the survey.
The first question asked how aware the resident was
of the particular area of PM&R practice. The second
question asked to what extent the resident believed
that collaboration and consultation with a specialist
in that particular area could be useful to him/her
and the patients.
For 11 different areas of PM&R practice, there
were 22 multiple choice questions. These areas were
as follows: 1, prescription of exercise (such as ap-
propriate exercises for prevention or treatment of
osteoporosis, osteoarthritis, or other musculoskeletal
problems); 2, prescription of physical modalities (such
as cold, heat, laser, transcutaneous electrical nerve
stimulation, and ultrasound); 3, diagnosis, prevention,
and treatment of musculoskeletal disorders (such
as low back pain, osteoarthritis, osteoporosis, and
shoulder pain); 4, geriatric medicine (including pos-
turemodification, prevention of falls, andmodification
of living environment); 5, rehabilitation of neuro-
muscular disorders (such as myopathies and neurop-
athies); 6, rehabilitation of cardiopulmonary disorders;
7, rehabilitation of central nervous system (CNS)
disorders (such as stroke, traumatic brain injury,
multiple sclerosis, and spinal cord injury); 8, pain
management; 9, manual medicine (spinal and pe-
ripheral joint manipulation for certain musculo-
skeletal problems); 10, prescription of orthoses and
prostheses (for amputations, deformities, and mus-
culoskeletal disorders such as low back pain and
neck pain); and 11, performing electrodiagnostic
tests (such as electromyography and nerve conduc-
tion studies).
For better understanding of the structure of the
questionnaire, thereadercanrefer toSupplementaryDigital
ContentAppendix1,http://links.lww.com/PHM/A69,which
contains an English translation of the questionnaire.
Statistical Analysis
The data were analyzed using the PASW Statis-
tics 18.0 software. A prespecified input method was
chosen for the missing values of all questions using
multiple regression imputation method (Predictive
Mean Matching model). Then, a descriptive analysis
was performed for all variables. A binary logistic re-
gression test was used to delineate the association
between possible covariates of age, sex, specialty,
general medicine graduation year, and presence or
absence of a PM&R residency program in the medical
school, with the rate of consultation with physiatrists
as the dependent variable.
RESULTS
General Description
Initially, 873 residents received the question-
naire, of whom 442 (51%) were women and 431
(49%) were men. From those 873 distributed ques-
tionnaires, 602 (69%) were returned. Two question-
naires were excluded because of breaking the
protocol and copying the answers of another ques-
tionnaire, leaving 600 questionnaires for inclusion in
the final analysis. Overall, 11.3% of the question-
naires had one or more missing values, and approx-
imately 1% of all values were absent. None of the
questions had more than 19 (3.2%) missed values. A
value was considered asmissing if the respondent did
not answer a particular question, the respondent
checkedmore than one option, or the answer was not
clear by any other reason.
Three hundred eighty-three (64%) of all re-
spondents who returned the questionnaires were
men and 217 (36%) were women. This means that
the response rate was 88.9% and 49.1% for the male
and female residents, respectively. The mean (SD)
age of the attendees was 31.9 (3.3) yrs. The year of
graduation as a general practitioner was between
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1990 and 2011, with the highest rate of graduation
in 2006.
Rate of Consultation
Three hundred twenty-three (54%) of the par-
ticipants had a history of consultation with phys-
iatrists, of whom 237 (73%) were men and 86 (27%)
were women. The data showed that 62% of the male
residents and 40% of the female residents had a
history of physiatric consultation. Sex had a sig-
nificant association with the consultation rate with
physiatrists (P = 0.002). The odds of consulting with
a physiatrist were 2.1 times more for the male than
for the female residents (95% confidence interval,
1.7Y2.5).
In the next step, the residents of neurosurgery,
orthopedics, and OB/GYN specialties were omitted
from the database to reduce bias produced by these
specialties, and the regression analysis was repeated.
Although the odds ratio decreased from 2.1 to 1.8,
there was still an association between sex and con-
sultation rate (P = 0.001; 95% confidence interval,
1.3Y2.7).
Age was not a significant predictor of PM&R
consultation (95% confidence interval for odds
ratio, 0.9Y1.2). The mean (SD) age was 32.2 (3.4)
in the residents who had consulted with physiat-
rists and 31.5 (3.1) in the residents without con-
sultation history.
Residency specialty was the most powerful co-
variate of consultation rate (P G 0.001). The spe-
cialties with the highest rate of consultation were
neurosurgery (96%), neurology (92%), and ortho-
pedics (83%), with odds ratios of 9.0, 5.5, and 1.5.
The specialties with the lowest rates were anesthe-
siology (8%), ophthalmology (13%), and OB/GYN
(16%), with odds ratios of 0.02, 0.05, and 0.1,
respectively, as compared with the specialty of
internal medicine (Fig. 1).
Before entering the graduation year into the
regression model, the graduation years were sepa-
rated into four groups (before 1996, 1996Y2001,
2001Y2006, and after 2006). The regression model
showed no significant association between gradua-
tion date and consultation rate.
In regard to the presence or the absence of
PM&R residency program in their medical school,
the responders were categorized into two groups.
One group had a PM&R residency in their medical
school, and the other group did not. Data analysis
showed that the odds of consultation with physiat-
rists were 2.1 times more in the persons who had
their general medicine training in a medical school
that offered a PM&R residency program (P = 0.005;
95% confidence interval, 1.8Y2.6).
Consultations with physiatrists were for diag-
nostic purposes in 23 (7%), for therapeutic pur-
poses in 53 (16%), and for both in 247 cases (77%).
Of those who consulted with physiatrists for
diagnostic purposes (7%), satisfaction was high or
very high in 65% and low or very low in 4%. In
therapeutic-rehabilitative fields, satisfaction was
high or very high in 47% and low or very low in 4%
(see Table 1).
Familiarity and Attitude
Numbers 1Y5 were assigned to choices Bvery
low[ to Bvery high[ for questions 3Y26. The authors
summarized the data related to the extent of fa-
miliarity with different areas of PM&R practice and
the attitude of the respondents toward collaboration
with a specialist working in those areas. Weighted
means were also obtained. These data indicated that
the most known PM&R areas in decreasing order
FIGURE 1 The rate of consultation of medical residents with physiatrists grouped by specialty.
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were rehabilitation of CNS disorders, performing
electrodiagnostic studies, and prescription of physi-
cal modalities. The least known fields were geriatric
rehabilitation, pain management, and cardiopulmo-
nary rehabilitation (Fig. 2 and Table 2). The most
requested areas for collaboration in decreasing order
were therapeutic exercise prescription; prevention,
diagnosis, and treatment of musculoskeletal and
rheumatic disorders; and geriatric rehabilitation. The
least requested consultation areas were therapeutic
manipulation, cardiopulmonary rehabilitation, and
diagnosis and rehabilitation of myopathies-
neuropathies (Fig. 3 and Table 3).
DISCUSSION
Influence of Sex, Specialty, and Whether
the Residents Had Training in a Program
with a PM&R Department
The highest rates of physiatric consultation
came from the specialties of neurosurgery, neurol-
ogy, and orthopedics. This fits with the fact that
these specialties deal mainly with musculoskeletal
and nervous system disorders. The lowest rates of
physiatric consultation were from anesthesiology,
ophthalmology, and OB/GYN specialties. One might
expect the anesthesiology residents to have had
more collaboration with physiatrists, especially in
pain management. This lack of consultation could
fit with the observation that anesthesiologists often
deal with pain late in the clinical course when
conventional treatments have failed.
Another important finding in this study was the
lower physiatric consultation rate among the female
residents. This finding was initially viewed from two
perspectives. The first was that it was caused by the
higher rate of consultation in neurosurgery and
orthopedics, which have predominantly male resi-
dents. The other perspective was the special con-
dition of education in OB/GYN specialty in Iran
because all of the residents in this specialty are
women. Considering the low rate of consultations
of the OB/GYN residents with physiatrists, it could
be expected that there would be a lower rate of
physiatric consultation among the female resi-
dents. To test this hypothesis, the specialties of ortho-
pedics, neurosurgery, and OB/GYNwere then omitted
from the database and the analysis was repeated. Even
with these three fields omitted, the authors found
that there was still an association between sex and
physiatric consultation. It should be noted that the
difference between the male and female residents
should be interpreted with caution because, in this
study, there is a discrepancy between the number of
male and female respondents.
Given the significantly higher rates of phys-
iatric consultation by the residents who had their
medical school education in universities with PM&R
residency programs, it seems evident that famil-
iarity of medical students with the field of PM&R
has an impact on their present, and likely their
future, attitude toward this specialty. This agrees
with Raissi and co-workers,2 who showed that after
a 4-wk PM&R rotation in the last year of medical
school, 31% of participants had a positive attitude
TABLE 1 Satisfaction with diagnostic or therapeutic
consultation with physiatrists
Satisfaction with
Diagnostic
Consultation
Satisfaction with
Therapeutic
Consultation
Very low 1.5% 0.7%
Low 2.6% 3.0%
Moderate 31.1% 49.3%
High 59.6% 44.6%
Very high 5.2% 2.4%
Total 100.0% 100.0%
FIGURE 2 Familiarity of medical residents with PM&R fields.
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toward continuing their education in this PM&R. It
seems that having PM&R rotations in the medical
school curricula would improve the familiarity of
physicians with PM&R and increase the likelihood
that they will consult physiatrists.
Familiarity and Attitude
The most recognized areas in PM&R were
electrodiagnosis, rehabilitation of CNS disorders,
and prescription of physical modalities. This finding
is probably caused by the fact that neurosurgery and
neurology deal mainly with CNS and musculoskel-
etal disorders. On the other hand, geriatrics, pain,
and cardiopulmonary rehabilitation were the least
familiar areas (Table 2). These findings indicate a
need for an increased emphasis by physiatrists on
collaboration with other specialties in these lesser
known areas of PM&R. These findings also indicate
a political need to work with the Ministry of Health
to improve inpatient and outpatient PM&R services.
The areas of PM&R most frequently requested
for collaboration by the residents were therapeutic
exercise prescription, diagnosis, prevention of com-
plications and treatment of musculoskeletal and
rheumatic disorders, and geriatric rehabilitation.
This could be the result of a relative deficiency in the
training of medical residents in these areas. This was
shown in a separate survey of general practitioners13
in which 92% of respondents implied that training
in musculoskeletal disorders was insufficient during
their medical school training. In addition, there
were 56% who reported that they had treated at least
one patient with a known disability during the past
month. This survey showed that geriatric rehabilita-
tion was the area of PM&R practice with the least
familiarity among medical residents. These findings
stress the need for programs that increase the
familiarity of medical students and residents with
the field of PM&R.
This study also showed that the least requested
fields for consultation were therapeutic manipula-
tion, cardiopulmonary rehabilitation and diagnosis,
and rehabilitation of myopathies-neuropathies. This
could be partly caused by lack of knowledge about
the nature of these areas and how PM&R specialists
TABLE 2 Weighted mean rates and standard deviations of familiarity with PMR fields
PMR Field Mean (SD)
1 Rehabilitation of CNS disorders 3.22 (0.91)
2 Electrodiagnostic studies 3.22 (1.13)
3 Physical modalities 3.17 (0.92)
4 Prescription of therapeutic exercise 3.10 (0.96)
5 Prevention, diagnosis, and treatment of musculoskeletal and rheumatic disorders 3.05 (0.96)
6 Therapeutic manipulation 2.86 (1.09)
7 Orthosis/prosthetics prescription 2.85 (1.00)
8 Diagnosis and rehabilitation of myopathies-neuropathies 2.72 (0.95)
9 Cardiopulmonary rehabilitation 2.53 (0.98)
10 Pain management 2.53 (1.01)
11 Geriatric rehabilitation 2.33 (0.99)
FIGURE 3 Attitude of medical residents toward teamwork in PM&R fields.
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can help those patients. Another possible reason for
the lack of consultation in some areas might be a
lack of familiarity of the residents with the term
rehabilitation. Some of them consider rehabilita-
tion as Btreatment[ or Bcure.[ This misunder-
standing could cause some residents to feel that
they do not need to collaborate with physiatrists in
particular fields because they already have enough
knowledge to Bcure[ their patients. This again leads
the authors to stress the importance of special
programs or courses to familiarize residents and
medical students with all of the various areas of
PM&R practice.
Study Limitations and Suggestions for
Further Research
One of the limitations of this study was that the
survey participants came from only the top three
medical schools in Iran (according to the 2012 an-
nual report of the Ministry of Health). A more ex-
tensive assessment involving additional participants
from all Iranian medical schools is suggested.
With regard to the fact that the response rate
was significantly higher among the male residents,
the authors suggest that, if similar studies are done,
an immediate follow-up survey with few face-to-face
open-ended questions be performed on those resi-
dents who did not return the questionnaire to reveal
the reasons of nonresponsiveness to increase the
quality of similar surveys in the future.
In addition, a suggested follow-up survey of
those residents with negative PM&R consultation
responses could ask open-ended questions about
specific reasons why they were not consulting
physiatrists. Another follow-up questionnaire could
explore the specific reasons for low satisfaction from
those who were not satisfied with PM&R services.
This could help answer the questions about why
some physicians do not seek physiatric consultation
and also why female residents have a lower rate of
physiatric consultation. Another point to be men-
tioned is that the data in Tables 2 and 3 show sig-
nificant standard deviation overlap, so one should
be cautious in interpreting the rankings especially
regarding the attitudes of the residents toward
PM&R fields.
The authors also suggest that similar surveys
be conducted among residents in other countries to
allow pooling of data for meta-analysis and for
comparison of rates of physiatric consultations in
various countries with different PM&R educational
protocols and different approaches for introducing
PM&R to physicians in training.
CONCLUSIONS
The results of this study suggest that residents
in various medical specialties have different levels of
familiarity with and willingness to consult with
physiatrists throughout the various areas of PM&R
practice. The residents most likely to consult
physiatrists were in the fields of orthopedics and
neurology. The residents of some fields had much
less familiarity with physiatric practice, and it is
suggested that PM&R departments and policy
makers such as PM&R education board, the Society
of Physical Medicine and Rehabilitation, and the
Ministry of Health should make plans to increase
the likelihood of physiatric consultation with resi-
dents in these fields. This can be accomplished by
increasing the number of PM&R residency programs,
putting PM&R rotations in the undergraduate and
residency curriculums, improving the collaboration
with other departments by offering short-term
PM&R tours, or more actively participating in con-
gresses and other scientific meetings. The female
residents, in particular, were less likely than their
TABLE 3 Weighted mean rates and standard deviations of attitude toward teamwork in PMR fields
Field of Activity Mean (SD)
1 Prescription of therapeutic exercise 3.98 (0.66)
2 Prevention, diagnosis, and treatment of musculoskeletal and rheumatic disorders 3.86 (0.79)
3 Geriatric rehabilitation 3.82 (0.81)
4 Rehabilitation of CNS disorders 3.81 (0.73)
5 Physical modalities 3.76 (0.71)
6 Electrodiagnostic studies 3.69 (0.90)
7 Pain management 3.60 (0.90)
8 Orthosis/prosthetics prescription 3.50 (0.82)
9 Diagnosis and rehabilitation of myopathies-neuropathies 3.39 (0.83)
10 Cardiopulmonary rehabilitation 3.38 (0.85)
11 Therapeutic manipulation 3.37 (0.79)
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male counterparts to ask for physiatric consulta-
tion, and increased effort should bemade to eliminate
this Bsex gap.[ This study shows that residents’ fa-
miliarity with the various areas of PM&Rpractice is
increased by training in hospitals and medical
schools that include a department of PM&R. This is
important because current residents are the gen-
eralists and specialists of the future. Finally, the
authors hope that the results of this study lead to
better understanding of PM&R fields and utilization
of resources to introduce this specialty to other
physicians and, ultimately, improve care for patients
with disabilities especially the geriatric population,
which constitutes 5.7% of people in Iran.
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